, the Italian Constitutional Court banned most of the limitations of a restrictive law regulating assisted reproduction technology on the grounds that it limited a couple's right to have access to the best possible medical treatment and reduce any possible higher risk of complications. The aim of the study was to compare our results in fresh cycles before and after this change. materials and methods: We analysed retrospectively 3274 IVF cycles: 2248 before and 1026 after the law was modified. results: There was no significant difference between the two groups in terms of age, basal FSH levels, years of infertility, the number of previous cycles or the number of oocytes retrieved but the number of oocytes used (2.7 + 0.6 versus 4.6 + 1.8; P ¼ ,0.001), the number of embryos obtained (2.0 + 0.9 versus 3.3 + 1.8; P ¼ ,0.001) and transferred (2.2 + 0.7 versus 2.3 + 0.7; P ¼ ,0.001) were all higher after the removal of the previous restrictions, as was the pregnancy rate per started cycle (23.49% versus 20.42%; P ¼ 0.047). Before modification of the law, the pregnancies were single in 74.11% of the cases (versus 71.43% afterwards), twins in 23.44% (versus 26.89%; P ¼ 0.318) and triplets in 2.46% (versus 1.68%; P ¼ 0.594).
Introduction
In May 2009, the Italian Constitutional Court (Corte Costituzionale, 2009 ) modified the law regulating assisted reproduction technology (ART) that had been approved in February 2004 by the Italian Parliament (Repubblica Italiana, 2004) . The 2004 law had led to considerable reproductive migration (Shenfield et al., 2010) as it imposed many limitations on infertile Italian couples: no more than three oocytes could be fertilized at any one time during IVF or ICSI treatment; all embryos had to be transferred into the uterus; it was forbidden to freeze embryos or screen them for genetic or chromosomal defects; and oocyte and sperm donations were prohibited. The application of the Law was regulated by Governmental guidelines.
This law had been severely criticized by most of the scientific community (Clarke, 2003; Robertson, 2004; Turone, 2004; Benagiano and Gianaroli, 2004) . Although a referendum failed to reach the quorum of 50% + 1 necessary to abolish some of its restrictive aspects, couples, fertility centres and associations appealed to the Italian Courts to modify at least the limit of three oocytes fertilizable at each cycle, the compulsory transfer of all of the embryos obtained and the prohibition of embryo cryopreservation (Benagiano and Gianaroli, 2010) .
When the lower court judgments were debated, the Constitutional Court declared that Law 40/2004 was at least partially unconstitutional. A first important Court statement was that embryo protection is limited by the need to ensure a concrete possibility of achieving a successful pregnancy. A second central point was the reaffirmed supremacy of physicians' judgements and the reminder that Italian constitutional jurisprudence has always stressed the fact that scientific and experimental advances in the field of medicine limit the discretional power of legislators; i.e. gold standard therapeutic practice is governed by the 'autonomous responsibility of the attending physician in selecting, with the full consent of the patient, the best suitable treatment for the case' (Benagiano and Gianaroli, 2010) .
However, as the Court can strike down a law (or more frequently a part of a law) but cannot positively modify it, the situation is still far from clear and requires the intervention of Parliament and changes in the Governmental guidelines, although this does not seem likely in the present situation. In the meantime, ART centres throughout the country have to carry out their work in the light of the recent pronouncement (Benagiano and Gianaroli, 2010) . In acknowledging the Court's ruling, a consensus meeting of all Italian Fertility Societies approved scientific guidelines aimed at ensuring the consistent and univocal application of the law, and defined personalized treatment plans for each woman and couple, and an individualized definition of the optimal number of embryos to give the best chance of achieving a pregnancy while limiting the number of cryopreserved embryos to the minimum feasible.
Our Institution decided to follow these consensus guidelines as soon as the judgement of the Constitutional Court came into force, and these guidelines and a new informed consent form were submitted to, and approved by, our Ethics Committee.
The primary objective of this study was to compare our results in fresh cycles before and after the modification of the law. The secondary objectives were to compare the number of transferred embryos in the study population as a whole and in different subgroups, the percentage of cycles with cryopreservation, and the incidence of multiple pregnancies.
Materials and Methods
This retrospective observational study includes all of the IVF and ICSI induction cycles performed from January 2008 to May 2009 (when the changes ordered by the Constitutional Court came into force), and those performed from then until the end of December 2009. Before the changes, only the three oocytes with the best morphological appearance could be inseminated or injected, and all of the normally cleaved embryos (up to three) had to be transferred ; after the changes, in accordance with the guidelines of the Italian Fertility Societies, the number of oocytes fertilized or injected was chosen on the basis of sperm quality, the woman's age and the number and outcome of previous cycles, and the proposed number of embryos to be transferred was decided with the couples on the basis of the woman's age, embryo quality and the number and outcomes of previous attempts. Two cleavage-stage embryos were usually transferred in the case of women aged ≤36 years with a good prognosis (at least two good-quality embryos, and no more than two previous failed cycles), and three cleavage-stage embryos in the case of patients aged .36 years and those with a poor prognosis (poor embryo quality, and more than two previous failed cycles). Embryo morphology was scored 1 -5 according to Veek (1999) , and a cumulative embryo score was calculated by summing the individual scores of the number of embryos transferred. A single embryo transfer was offered only to patients with previously successful IVF cycles. The reason for transferring any additional embryo over the recommended limit was clearly documented in the patient's medical records.
All the couples enrolled in our ART programme after the coming into force of the Constitutional Court's decision were asked to sign a consent form specifying the personalized number of oocytes to be used, the number of embryos to be transferred and the cryopreservation by means of slow freezing or vitrification of viable untransferred embryos. Only the embryos that had developed to the blastocyst stage were cryopreserved. The couples, who for personal or ethical reasons, refused embryo cryopreservation had the best three oocytes inseminated or injected, and all of the normally cleaved embryos were transferred. All of the patients were given the option to cryopreserve unused mature oocytes, as routinely offered in our institution (Levi Setti et al., 2006; Borini et al., 2010) . The embryos were usually transferred into the mid-cavity of the uterus under transabdominal ultrasound guidance 48 -72 h after the oocyte retrieval.
The induction protocol, which has been described in detail elsewhere (Levi , was not significantly different between the two study periods, and was the same for all the women regardless of their age. Clinical pregnancy was defined, on the basis of the ICMART/ WHO criteria (Zegers-Hochschild et al., 2009), as the ultrasonographic visualization of one or more gestational sacs or definitive clinical signs of pregnancy. The implantation rate was calculated as the number of intrauterine gestational sacs observed divided by the number of transferred embryos.
Approval for this retrospective study was obtained from our local Institutional Review Board. No specific consent form was required for the study, but all the patients gave their informed consent to the anonymous use of their clinical data for statistical evaluations and/or research purposes. The data concerning pregnancies after embryo or oocyte thawing were not considered in this study because of the limited observation period. The medical and laboratory staff, labs and surgical theatre were the same in the two periods, as were the multi-ovulation protocols, culture media and transfer protocols. All the costs involved during the course of the cycles were covered by the National Health System for more than 90% of the patients treated during the study period, in accordance with Lombardy Regional regulations. The costs of cryopreservation (embryos and oocytes) were not charged to the couple, but covered by our Institute.
Study population
The analysis was based on 3274 cycles: 2248 performed before and 1026 after the changes in the law. The mean age + SD of the women was 36.6 + 3.9 years: 2021 women (61.73%) were more than 36 years old. Nine of the women eligible for a single embryo transfer requested the transfer of two embryos (5.3% of the 169 patients who had two embryos transferred). In 53 out of 1026 cycles (5.1%), the couple refused embryo cryopreservation and three oocytes were used.
Statistical analysis
Raw data extracted from our database were blindly analysed on an audit basis by two statistical groups (the Humanitas Biometrics Unit and the Italian National Institute of Health), and are given as mean values + SD. The Mann-Whitney U-test was used to test between-group differences in the continuous variables, with Yates' corrected x 2 analysis being used when required. The values of P , 0.05 were considered statistically significant. Sample analysis revealed statistical power to detect a 3% difference in pregnancy rate per started cycle between the two study periods.
Results
There were no significant differences between the cycles performed before and after the modification of the law in terms of the women's age at induction, the percentage of patients aged .36 years, basal FSH level, the duration of infertility, the number of previous IVF cycles, the percentage of cycles cancelled before oocyte retrieval, the mean number of oocytes retrieved and the number of cycles with no oocyte retrieval (Table I) . However, there were significant differences (P , 0.001) in the number of oocyte used (2.48 + 1.03 versus 4.22 + 2.21), the mean number of embryos obtained (1.86 + 1.08 versus 3.07 + 1.97), the number of cycles with one (19.95% versus 11.78%), two (36.85% versus 18.97%), three (43.20% versus 20.09%) and four or more fertilized embryos (0 versus 49.16%; the previous law prohibited the use of more than three oocytes). Although the fertilization rate was significantly higher before the change in the law, a statistically significant number of cycles had only one or two embryos fertilized and a significantly smaller number of cycles reached the transfer stage. The cumulative embryo score was significantly higher after the law was modified ( Table I) .
The mean number of embryos transferred was significantly higher after the Court decision, whereas the number of cycles with only one embryo to be transferred was significantly lower and the number of transfers of two and three embryos was significantly higher because of the opportunity to use more oocytes and/or select the embryos to be transferred. The implantation rate was not significantly different between the two periods, but there was a significantly higher clinical pregnancy rate per started cycle after the law was changed (20.42 versus 23.49%) ( Table I) .
Among the patients aged ≤36 years, the number of oocytes retrieved was not significantly different between the two periods, but the number of oocytes used was significantly higher after the change in the law as was the number of embryos fertilized. The mean number of embryos transferred was not significantly different, but only one embryo could be replaced in a significantly lower number of cycles, two embryos were transferred in a significantly larger number of cycles and three embryos were transferred in a significantly smaller number of cycles (Table II) .
Among the patients aged .36 years, the number of retrieved oocytes was not significantly different between the two periods, but the number of oocytes used and the number of embryos obtained was significantly higher after the change in the law (Table II) . The mean number of embryos transferred was significantly higher and the percentage of cycles with the transfer of only one embryo was significantly lower, as was the percentage of cycles with the transfer of two unselected embryos; the percentage of cycles with the transfer of three embryos was significantly higher (Table II) .
The overall pregnancy rate per transfer and per number of embryos transferred was not significantly different between the two periods (Table III) significantly different, there was a clinically important improvement in the pregnancy rate with the transfer of two embryos in the patients aged ≤36 years after the change in the law (26.98 versus 34.19%) ( Table III) . The overall percentage of cycles with cryopreservation (embryos or oocytes) was significantly higher after the change in the law (Table IV) . However, the difference in embryo cryopreservation is only academic because, when the law was in force, it was only allowed in the case of unexpected maternal risk (a high risk of hyperstimulation syndrome) or complications in oocyte retrieval. Oocytes or embryos were cryopreserved in 370 cycles: oocytes alone in 129 (34.86%), embryos alone in 161 (43.51%) and both in 80 (21.62%). This reflects our policy of using a personalized number of oocytes per patient: all of the available mature oocytes are used only in particular situations, and so the percentage of cases of cryopreservation of oocytes alone remained high even after the law was changed (Table IV) Table IV shows the pregnancy rate per transfer in patients with cryopreserved embryos, oocytes or both. However, although the data are interesting in terms of clinical performance after the change in the law, the number of cycles is too small to show any significant difference. Table V shows the single and multiple pregnancy rates. For all cycles, the total number of single, twin and triplet pregnancies was 502 (73.18%), 169 (24.64%) and 15 (2.19%), respectively. There was no statistically significant difference in the proportions before and after the change in the law: 332 singletons (74.11%), 105 twin pregnancies (23.44%) and 11 triplet pregnancies (2.46%) before the change, and 170 (71.43%; P ¼ 0.451), 64 (26.89%; P ¼ 0.318) and 4 (1.68%; P ¼ 0.594) after the change, respectively.
Discussion
Our results show that allowing only three oocytes to be fertilized significantly reduced the chances of pregnancy, and that the abolition of this limitation (i.e. allowing a personalized number of oocytes and embryos to be transferred) rapidly led to a significantly higher success rate per started cycle. All retrospective studies have possible biases, but infertile couples, clinicians and scientists have the right to know that the removal of the law's severe restrictions had the obvious effect of creating a greater likelihood of pregnancy. After the introduction of Law 40/2004, the pregnancy rates among women with two embryos transferred decreased from 35 to 23% (P , 0.001), a relative decrease of 35% . Although the more intensive selection of oocytes significantly increased the fertilization rate, the use of just a few oocytes without the possibility of selecting the most suitable embryos for transfer greatly reduced the chances of pregnancy. This effect was masked by the higher number of younger patients into whom three embryos were transferred (3.90 versus 45.12%) before the limits of the law were removed (Levi . It has been demonstrated previously that the number of transferred embryos is the principal variable related to pregnancy rate, especially in younger patients (Levi Setti et al., 2005) . Specific groups of couples who were severely penalized by the law, such as those with a severe male infertility factor and patients with a reduced fertilization rate (Greco et al., 2006; Levi Setti et al., 2008; La Sala et al., 2010) , need a more flexible approach to the number of fresh oocytes to be used in assisted reproduction cycles.
We are aware that it may be difficult for clinicians and scientists of countries in which the use of all mature oocytes is the rule to understand the importance of a change from a fixed number of oocytes for all patients to a personalized number. It is also necessary to consider that the increasing number of unused embryos may be, or is, a growing problem in these countries, and how useful our past and present experience may be in illustrating the effects of a more flexible use of oocytes.
Although larger multicentre studies are needed to define differences in special classes of patients with sufficient statistical power, our preliminary results show that there was a significantly higher pregnancy rate per started cycle after the change in the law (3.7% represents a 15% difference). , 2008) . A significantly smaller number of patients did not reach transfer or had only one unselected embryo to be transferred, and a significantly larger number of embryos were available for transfer. There was also a positive trend towards a reduction in multiple pregnancies (a 33% decrease in the number of triplets), although it was not statistically significant because of the size of the sample. A significantly larger number of embryos available for transfer is a key factor in achieving higher pregnancy rates; in the future, a reduction in the number of both triplets and twins can be expected as single embryo transfers can be proposed to selected couples with a good prognosis. During the period of severe restrictions, we developed extraordinary experience in oocyte freezing (Levi Setti et al., 2006; Borini et al., 2010) . The mean pregnancy rate will probably improve further now that a higher number of oocytes can be used. The effect of thawing embryos and oocytes on cumulative pregnancy rate merits further study.
On the basis of our findings, we conclude that, after 5 years of severe restrictions, infertile Italian couples can now obtain at home in Italy improved results that are comparable with those reported in the largest international studies . We anticipate a significant improvement in the Italian National IVF pregnancy rate as the removal of the previous restrictions becomes standard practice at all Italian centres, with a possible further reduction in the number of multiple pregnancies.
